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UNDERSTANDING RELATIONS 

(Third Instal lment)  

E. F. Codd 

Q: 

A: 

In both CODASYL DBTG Reports (1969, 1971) and in the GUIDE-SHARE DBMS 
Requirements Report the only re la t ionships that  are e x p l i c i t l y  discussed 
are those between two kinds of records or en t i t i es  ( fo r  example, the 
re la t ionsh ip  between a f i rm 's  employees and the s k i l l s  they possess. 
Relationships involv ing three or more kinds of  en t i t i es  sound l i ke  a 
mathematical f i c t i o n  with no pract ica l  value. Do re la t ionsh ips of 
degree greater than two rea l l y  exist? 

Such re la t ions or re la t ionships ( for  the time being, we shall  not make 
any d i s t i nc t i on )  are abundant in the world at large and in the 
commercial world in pa r t i cu la r .  We shall  c i te  three examples. 

In the f i r s t  example, we define a ternary re la t ion  (degree 3) using 
only one kind of en t i t y  ( c i t i e s ) .  Suppose we are running a t rucking 
f i rm t ~ ' t  operates between a l l  the major c i t i es  of North America. One 
of the re lat ions we might be interested in is the BETWEEN re la t ion  
defined as fo l lows:  c i t y  B is between c i t y  A and c i t y  C i f  A, B, C 
are d i s t i n c t  c i t i es  and the shortest ~s tance from A to B plus the 
shortest distance from B to C is no more than 25 percent greater than 
the shortest distance from A to C. I f  we were to tabulate a l l  possible 
t r i p l es  (A, B, C) of c i t y  names having the property that  B is between 
A and C in the above sense, then we would have a representation of  
the re la t ion  BETWEEN as defined above. I f ,  in the d e f i n i t i o n ,  we had 
chosen a percentage other than 25, we would, of course, have obtained 
a BETWEEN re la t ion  with a d i f f e ren t  meaning and a d i f f e ren t  tabulat ion 
from the spec i f ic  re la t ion  defined above. 

In the second example, we define a ternary re la t ion  FLIGHT using two 
kinds of en t i t i es  (p i l o t s  and dates). FLIGHT is defined as a set of 
t r i p l es  (A, B, C) where A is the captain's name, B is the cop i l o t ' s  
name, and C is the date A and B f lew together. This does not mean 
that we think stewardesses should always be overlooked. 

In the th i rd  example, we define a ternary re la t ion  SUPPLY using three 
kinds of en t i t i es  (suppl iers,  parts,  and pro jects) .  SUPPLY is a set of 
t r i p l es  (A, B, C) where A, B, C are the i d e n t i f i c a t i o n  numbers of a 
suppl ier ,  a part and a pro ject  respect ive ly ,  and suppl ier  A supplies 
part B to pro ject  C. 
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Note for the curious reader: These three ternary relations have an 
interesting property in common with one another - a property related 
to the d i f f i cu l ty  of decomposing them into binary relations. What 
is this property? 

Q: 

A: 

Does the absence of expl ic i t  reference to relations of higher degree 
mean that neither DBTG nor GUIDE-SHARE (GS) provides support for 
relations of degree greater than two? 

Both proposals call for some support for these higher degree relations, 
but they make a sharp distinction between binary relations (degree 2) 
and relations of higher degree. In GS, binary relations are called 
relationships. In DBTG binary relations are represented in asymmetric 
structures called sets (a rather inappropriate term). As far as higher 
degree relations are concerned, the closest relevant concept in DBTG '69 
is the record type, and in GS the entity set. In fact, these reports 
propose that users see relations in not just two distinct structural 
representations, but at least four (directed binary relationships, 
repeating groups, ordering, and record types), when one representation 
wi l l  suffice in principle. 

Q: Why do these proposals treat higher degree relations so differently 
from those of degree 2? And why do they propose as many as four 
different ways of viewing relations? 

A: This is a matter for the respective committees to answer and i t  is 
to be hoped that they wi l l  eventually publish detailed technical 
justi f ications for their respective positions. What we shall try 
to do is merely place some relevant arguments on record. Whether 
and to what extent these arguments were considered by the DBTG and 
GS committees, only they can tel l  us. 

Correspondence should be addressed to: 
Dr. E. F. Codd, IBM Research Laboratory, K51-282, Monterey & Cottle Rds., 
San Jose, California 95i93. 

All rights reserved. 
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SIGFIDET Bibliography: Second Spasm 

E.H. Sibley 

The last issue of SIGFIDET's FDT initiated a bibliography, and 
asked for volunteers. In fact, we had not expected to continue 
this venture so soon, but the interest seems high so we have more 
in this issue. Our second offering contains (principally) the 
bibliography and articles frcm the Wharton Schools' Conference on 
Research on Computers in Organizations (held last October, and 
reported in the latest edition of DATA BASE, the newsletter of our 
sibling SIG, "BDP"). It also contains, as "seasoning", a few annota- 
tions supplied by our chairman, Bernie Plagman. 

I should like to thank all people who called, wrote, made suggestions, 
and offered to help. I intend to write to each with suggestions as 
to their role, but presently list them so that they knc~ they are not 
forgotten. 

and 

The Database MAP of ACM's New York City Chapter, 
Bruce Berra of Syracuse University, 
Luiz Conrad, Department of Supplies and Services, Ottawa, 
Barney Corwin of General Foods, 
Liz Fong, National Bureau of Standards, 
Gordon Gerson of the USAF Academy, 
Kenneth Gibb of Bell Laboratories, 
Dave Hsaio of Ohio State University, 
Gene Lowenthal of MRI, 
Fred Newpeck of the University of New Mexico, 
James Rothnie of the U.S. Army at Fort Bragg, North Carolina, 
T.V. Schroeder of Pratt and Whitney Aircraft, 
Bob Taylor of the University of Massachussetts, 
Anthony Winkler of the USAF Acad~ny. 

There are several theses, many technical reports, and two large bibli- 
ographies (frcm Bell Laboratories - cGmpiled by A. R. Pierce and from 
P & W, compiled by T. V. Schroeder and "backlogged" frcm Ccmputing 
Reviews). So these people will be busy'. 

Jean Sammet of IBM (and ACM) tells me that she is surprised (but 
pleased) to see her book included, even though the publication date is 
wrong. 

Pete Ingerman of Equieable suggests we should include references to 
reviews in ACM Ccmputer Reviews where applicable: 'Uust as a mean is 
not truly significant without a standard deviation, so also I find 
the citation of a paper less significant without at least a reference 
to an evaluation thereof." I think this is a good idea, and shall try 
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to include ~ese references, but frcm my own point of view, I find 
CR rather biased and terribly slow. Often I can tell who wrote the 
review before peeking at the end. Also many papers in our list have 
never been reviewed (or are too recent for the severe "lag"). Thus, 
I feel the C.~ is not exactly a norm.' As another aside - CR does not 
ask this for their own published bibliographies: BUT IT IS STILL A 
GOOD IDEA. 

Finally, I have a letter frem Mr. Charles H. Stade as follows: 

March II, 1974 

Dear Prof. Sibley: 

A copy of the latest issue of the ACM's FDT containing 
your articles and bibliography has been sent to me with 
the suggestion that I make some cc~anents. Under the cir- 
cumstances I think you have made a good att~t to at least 
find a method of dealing with scme of the problems of data 
base technology. Infozmation science being in the very 
crude state of development that it is, you are quite cor- 
rect in ~hasizing the ccmmunication gap be~4een workers 
and the need to identify pertinent literature as matters 
in need of serious attention. Although I have no easy or 
ready-made solutions, perhaps I can suggest seine things to 
look for and places to look in that have so far escaped your 
attention. 

Material such as that in the issue of FDT that I have 
seen will not alleviate these problems because it almost 
cc~pletely avoids them. There are three basic issues that 
you will have to identify and deal with: (i) You do not 
have the technical knowledge necessary for data base manage- 
ment, even in the form of bibliographies the contents of 
which you and your colleagues have not read. (2) If you, 
or anyone else, were to scmehow acquire scme of this know- 
ledge, it could not be c~,tL0nicated in a publication such 
as FDT because the appropriate, special language or sym- 
bolic system needed as a carrier is unknown. (3) You can- 
not acquire such knowledge by any conventional process of 
education (at least not now) because all such processes 
presuppose the existence of a suitable language, at least 
on the part of the instructor. To illustrate the situation 
in another way-- if publishing firms did not know the dif- 
ference between printing technology and literary talent 
they would be very screwed up; until you learn the dif- 
ference between ccmputing technology and information 
science you will stay very screwed up. 
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Much of the information that you need is available in 
published works. I have written a shcrt ardcle on these 
problems that has been accepted, with great praise, for 
publication in Cc~utezworld, but as of this date it has 
not yet appeared. I have also submitted, on request, a 
much more detailed paper and annotated bibliography to 
Mr. Lee Revens at ACMheadquarters in NYC. Early publica- 
tion of this MS would not seem to be likely, but perhaps 
Mr. Revens could give you some additional information, 
and perhaps a copy. 

Sincerely, 

Charles H° Stade 
3343 W. 65 Street 
Chicago, Illinois 60629 

Undoubtedly the major problem that we academics have is keeping 
in touch with reality. Real practitioners, who we meet but seldc~, 
should not be daunted by our ivory tower attitude, but tell us what 
we lack - so please keep the comments ccming. Write either to me or 
the editor: 

Edgar H. Sibley 
Professor, Infozmation Systems Management 
Division of Behavioral and Social Sciences 
University of Maryland 
College Park, Maryland 20742 
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D A T A B A S E  MAP 

An Open Letter From It8 Founding Chairwoman 

Dear Databasophiles, 

As the 1973-74 year comes to an end Database MAP, a new group 
sponsored by both NYC/ACM and ACM SIGFIDET, deems it worthwhile 
to restate its purpose for its more than 120 members, and to 
sketch summarily its aims, accomplishments and plans. 

The prime motivation behind the creation of Database MAP is to 
provide a forum where data processing professionals of all levels 
of applicable specialization, proficiency and interest can find 
exposure to the concepts and practices associated with Database 
Management Systems (DBMS) and benefit from the exchange of ideas 
and experiences. 

To that end, the group's working committee (currently 43 members 
large) has divided its activities into two categories. The objec- 
tive of the first is to organize tutorials and seminars, primarily 
intended for its members, but also, open to other interested indi- 
viduals. Toward this objective the following has been accomplished: 

• An Introductory Tutorial to bring everybody on board on 
Database Technology. 

• A Short Course on the Codasyl Database Task Group Report to 
present the essentials of this key document, since its philo- 
sophy, specifications and recommendations are found in many 
major database management systems and have strongly influenced 
the design of others. 

• A Seminar on the Univac DMSli00 to illustrate an implementation 
(or near implementation) of the Codasyl concept. 

• A Seminar on the IBM IMS/VS to illustrate a somewhat different 
view of the database management system problem• 

There are also some firm plans for seminars featuring widely used 
packages, to be offered by commercial software houses, and presen- 
tations providing specific case histories in the usage of these 
systems, to be given by private industrial firms. 

The objective of the second type of activity is to organize small 
workshops for the purpose of elucidating some of the questions 
raised by the new way of doing data processing business, and for 
extending and enhancing the state-of-the-arts in certain areas. 
Toward that objective the following subcommittees have been created: 

• A Subcommittee on Characteristics and Comparative Evaluations 
of DBMS's (chaired by Eugene Chiang of the National Broadcasting 
Corp.). It will serve to help enterprises evaluate the features 
available to the DBMS's they are associated with, either 
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actually or potentially, and estimate the value of contemplated 
modifications. 

• A Subcommittee on Data Administration (chaired by Harry Melzer 
of the Federal Reserve Bank) to define and clarify this new 
function, and analyze its impact on the enterprise's organiza- 
tion. 

• A Subcommittee on Data Dictionaries/Directories (chaired by 
Burton Ross of S.D. Leidesdorf, Inc.) to identify and study 
the advantages of this tool for the management of Data, with 
or without a DBMS. 

• A Subcommittee on Database Bibliography (chaired by Etelle 
Grinoch of the Sperry Division, Sperry Rand Corp.) to further 
Dr. Sibley's work in that area, and to develop a computerized 
database oriented system, which will eventually be servicing 
a community of users. 

• A Subcommittee on Database Installation Case Histories (chaired 
by Irwin Balaban from the Sperry Systems Management, Sperry 
Rand Corp.) to gain insight into the realities of engineering 
the transition between an Applications oriented and a Database 
oriented computer facility. 

• A Subcommittee on Economic Analysis of Database Centered 
Installations (chaired by Eric Knutsen from Erick Knutsen 
Associates, Inc.) to obtain quantified (primarily) evaluations 
of the net advantages of operating the data processing function 
around the Database concept. 

All six subcommittees are currently active and progressing toward 
the stated goals. A subcommittee coordinator, Prof. Jay-Louise 
Weldon, from N.Y. Univ. School of Business, has been nominated to 
control possible overlaps in subcommittees contacts with vendors 
and users firms, and a treasurer, Jim Dorin, from R. Dixon Speas 
Associates, has been selected to handle financial matters. 

Plans for the future include publication of all final reports 
coming out of the various groups. These will, in all likelihood, 
appear in the SIGFIDET Newsletter or some other ACM publication. 
Another plan, of great importance in this writer's view, is to 
attract more professionals in our creative and thriving subcom- 
mittees. In other words, please join! Database MAP is only five 
months old but already holds a promise for real accomplishments. 

Sincerely yours, 

Etelle G noch, Chairwoman 
Database MAP 

P.S. For information on Database MAP membership, please contact 
E. Grinoch at Sperry Division, Great Neck, N.Y. 11020 or 
phone (516) 574-1075. 
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EXTERNAL LIAISON REPORT 

End User Facilities Task Group of the CODASYL Systems Committee 

The CODASYL Systems Committee, at its May 22-24, 1973, meeting 
decided to establish an End User Facility Task Group (EUFTG); this 
decision was later ratified by the CODASYL Executive Committee. 

The Tasking Statement given to this group is: 

(1) To define and describe, including functional capabilities 
required, one or more classes of end-users of a complex- 
structured data base. 

(2) To analyze relationships between complexity of language, 
users' view of the data base, and other factors influencing 
total capabilities of systems satisfying the above class(es) 
of users. 

(3) To describe a set of functions with a reasonable degree of 
data independence which may be invoked by end users. 

(4) To develop the syntactic and semantic framework for one or 
more prototype languages for the above. 

Anyone desiring additional information should contact Henry E. Lifkowltz 
at: 

Honeywell Information Systems 
200 Smith Street 
MS 425 
Waltham, Massachusetts 02154 

Henry's telephone number is (617) 890-8400, Extension 42342. 
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CALL FOR PAPERS 

Workshop on Computer Architecture for Non-numeric Processing 

14-15 October 1974, Dallas, Texas 

With the increasing size and complexity of non-numeric and partially 
numeric data bases, it is appropriate to consider the computer archi- 
tecture designed for access and manipulation of such data bases. 
Architecturally the interesting concepts include 

• associative processors and memories 
• information networks 
• data base computers 
• machine designs based on non-conventional structural concepts. 

From the information handling side, the important questions involve 

• organization of the data base to facilitate access and 
manipulation 

• distributed data bases 
• systems for processing information rather than data 
• the relationship between the information system that the user 

sees, and the one that the system programmer/computer 
architect sees. 

The workshop is concerned with obtaining non-numeric results from 
basically non-numeric data, including for example textual and image 
processing. While some numeric processing may be involved, it should 
be minor and not one of the major manipulation techniques. 

This two-day workshop is designed to focus on current developments 
in this area, and to bring together computer architects and informa- 
tion handling specialists for frank discussion of problems and pro- 
gress. The workshop is sponsored by SIGIR, SIGARCH and SIGFIDET, 
with co-sponsorship by the IEEE Technical Committee on Computer 
Architecture pending. 

If you have an active interest in this subject, you are invited to 
submit the title and abstract for a paper to be presented at the 
workshop by 1 August 1974 to either Dr. Robert Fike or Dr. Robert 
Korfhage at 

Department of Computer Science and Operations Research 
Southern Methodist University 
Dallas, Texas 75275 

Workshop sessions will be held at the Ramada Inn-Central, located on 
North Central Expressway. We will be in one of Dallas' newest motor 
hotels, five minutes from downtown, and adjacent to S.M.U. and major 
restaurants. The Ramada has complimentary pick-up and delivery ser- 
vice to Surtran (D/FW airport limousine) and Amtrak terminals, free 
parking, and excellent food and beverage service. Our workshop falls 
during the peak of the autumn season in Dallas, so there will be 
plenty to do, and the Indian summer weather will be beautiful. You 
will enjoy yourself. 
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A NEW JOURNAL - Information Systems 

The information sciences are broad interdisciplinary subjects 
which cannot be covered adequately by a single journal. Infor- 
mation Systems, due to be published in Summer 1974, is concerned 
with the theory and practice of designing, maintaining and using 
computer-based information systems. It will maintain a dual 
focus, including both systems operations and design and systems 
applications. Whereas Information Storage and Retrieval concen- 
trates on those aspects of information systems emphasizing the 
transfer of information through libraries and information centers, 
Information System8 concentrates on generalized data base manage- 
ment systems, their design, interfaces and applications. 

The journal will be published quarterly by Pergamon Press; the 
editor-in-chief is Dr. H. J. Schneider. Submissions can be 
mailed to him or to any of the regional editors listed below. 

Hans-Jochen Schneider 
(Editor-in-Chie f) 

Institut for Informatik 
Universitat Stuttgart 
Herdweg 51 
7000 Stuttgart i, Germany 

Regional Editors 

Donald J. Hillman Center for Information Science 
Lehigh University 
Bethlehem, Pennsylvania 18015 

W. Frank King IBM Corporation 
Monterey and Cottle Roads 
San Jose, California 95193 

A. Tax Metaxides Bell Laboratories 
P.O. Box 2020 
New Brunswick, New Jersey 08903 

Gerard Salton Department of Computer Science 
Cornell University 
Ithaca, New York 14850 

Michael E. Senko IBM Corporation 
2670 Hanover Street 
Palo Alto, California 94304 

Vasile Taraboi National Institute for Scientific 
and Technical Information 
and Documentation 

Str. Cosmonautilor Nr. 27-29 
Bucuresti, Romania 
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